A 75-year-old female patient presented with impaired consciousness, and was diagnosed with multiple cerebral infarctions in both hemispheres, including bilateral caudate nuclei and right cingulums ([Fig.1-A](#j_tnsci-2018-0030_fig_001){ref-type="fig"}). Although she was diagnosed with a left pontine infarct eight months prior, she recovered fully without any sequelae. At one month after the multiple infarcts, she was transferred to the department of rehabilitation and revealed severely impaired consciousness, with a Glasgow Coma Scale score of 4 (eye opening: 2, best verbal response: 1, and best motor response: 1) and Coma Recovery Scale-Revised score of 3 (auditory function: 0, visual function: 1, motor function: 1, verbal function: 0, communication: 0, and arousal: 1) \[[@j_tnsci-2018-0030_ref_001],[@j_tnsci-2018-0030_ref_002]\]. She underwent comprehensive rehabilitation for two months, although her consciousness did not recover significantly, with a Glasgow Coma Scale score of 8 (eye opening: 4, best verbal response: 1, and best motor response: 3) and Coma Recovery Scale-Revised score of 8 (auditory function: 1, visual function: 3, motor function: 2, verbal function: 0, communication: 0, and arousal: 2) \[[@j_tnsci-2018-0030_ref_001],[@j_tnsci-2018-0030_ref_002]\].

![(A) Brain MR images at onset show multiple cerebral infarctions in both hemispheres including bilateral caudate nuclei (yellow arrows) and right cingulum (red arrow). (B) Results of diffusion tensor tractography for the ascending reticular activating system (ARAS). On 3-month diffusion tensor tractography, the neural connectivity in the upper ARAS between the thalamic intralaminar nucleus and the cerebral cortex is decreased in both prefrontal cortices and right cingulate cortex (blue arrows). By contrast, the lower ARAS between the pontine reticular formation and the thalamic intralaminar nucleus does not show significant abnormality compared with a normal subject (72 year-old female).](tnsci-09-209-g001){#j_tnsci-2018-0030_fig_001}

Diffusion tensor imaging data was acquired at three months after onset of head trauma using a 1.5T with 32 gradients. Imaging parameters were as follows: acquisition matrix = 96×96; reconstructed to matrix = 192×192; field of view = 240×240mm^2^; repetition time = 10,398ms; echo time = 72ms; b= 1000s/mm^2^; and a slice thickness of 2.5mm. For the connectivity of the upper ascending reticular activating system (ARAS), thalamic intralaminar nucleus (ILN) was used as a seed region of interest (ROI) at the level of the commissural plane \[[@j_tnsci-2018-0030_ref_003]\]. For reconstruction of the lower ARAS, a seed ROI was placed on the reticular formation at the mid-pons and a target ROI was placed on the thalamic ILN at the level of the commissural plane \[[@j_tnsci-2018-0030_ref_004]\]. The thresholds of 10 streamlines for the upper ARAS and 2 streamlines for the lower ARAS were applied for the results of fiber tracking.

On 3-month diffusion tensor tractography (DTT), the neural connectivity in the upper ARAS between the thalamic ILN and the cerebral cortex was decreased in both prefrontal cortices and right cingulate cortex ([Fig.1-B](#j_tnsci-2018-0030_fig_001){ref-type="fig"}). By contrast, the lower ARAS between the pontine reticular formation and the thalamic ILN did not show significant abnormality.

In conclusion, injury of the upper ARAS between the thalamic ILN and the cerebral cortex following multiple cerebral infarct in both hemispheres was demonstrated in a stroke patient. Our results suggest that evaluation of the ARAS using DTT would be necessary to understand the state of the ARAS in stroke patients with impaired consciousness following multiple pathologies.
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